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(54) DARK-FIELD VERTECAL ILLUMINATING TYPE FLUORESCENE MICROSCOPE DEVICE 

C57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dark-field 
vertical iiluminating fiuorescence microscope device with 
which the quantity of fluorescence generated from a 
target fluorescent material contained in a sample can be 
measured or a fluorescent image generated from the 
fluorescent material can be observed with high 
sensitivity. 

SOLUTION: A dark-field vertical illuminating type 
fluorescence microscope device is provided with a dark- 
field vertical illuminating means which emits exciting light 
upon a sample 1 without through an objective lens 30, 
but through the outside of the lens 30 and an absorption 
filter 31 which absorbs the exciting light component 
scattered by the surface of the sample 1, passes 
fluorescence generated from a fluorescent material 
contained in the sample 1, and is provided between the 
lenses constituting the objective lens 30 or on the 
sample 1 side of the lens 30 so that the microscope 
device can detect fluorescence with high sensitivity. The 

fluorescent material contained in the sample 1 is determined by irradiating the sample 1 with 
the exciting light by a quantity which is smaller than the saturated fluorescence intensity. Or, 
the image of fluorescence B emitted from the fluorescent sample 1 is observed by irradiating 
the sample 1 with such pulse-like exciting light that the average moving distance of the 
fluorescent material within the time of the pulse width is smaller than the resolution of the 
microscope. 
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I f =NXQx a/S (3) 
tt^'^X^^in^ {^ik.Yt^ J.RAakowIcz: Principle 
s of Fluorescence Spectroscopy ; Plenum Press , (1 

983)^#fig) . c-T. Amibtmti.x. 

] , S=10-»[m2 ] (4) 

[0 0 8 8] ^fcSlO (b) (d) 

X3 0;5^^b^^i-6^*<?>*S:fl. «^5fec^5^M;^*Si« 
^[;i:|ajt-5S*«5 U'>'X:6^6«ifc'r^^^<7:)*S J: "9 ^i'^* 

^-x 3 0 ^Mf^-lrh i->'X^^^^;^*^-e?f?^-f ^f^. 
!5;c*i-<feu:^X3 o;5^ib^fef 6:^3t<757feStid^^^^\ 
[0 0 8 9] m^. ^6O|^lfefi5!iBi;:oi>-cK0^-r6o 

5/) 011 |g5<D||1ftJgSg{wfil§B&ffi5fgSfW«^S»» 
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t 0 0 9 0 J :*:^i£ff^fii7:)1l|^T-fl. m 1 <7?llte?T$tSc9 
^ti^^^ JO 

[0 0 9 1 ] mm^m^myT^^<2e(DAM^26 ^ 

[0 0 9 2] mm^^m%4 mi^^m'^rnvT-^ 
^<2 6i7:)th^tj^2 6 hi^^hmm^tifzytmi'km^i.. ^ 

10 0 9 3] i^. *:mmmmi:i^\^^xi,. m^ytyY-( 
^<^2o^mm'r^m'^(D^^r-(^<t\^x. ^(omnit 20 
mmm'\^.xh^x'^'ff^^^ti'r^^w^ityT^^<^ 

[0 0 9 4] ^m%mU5 0\-X. ik%^m^A 0 TS'J^ 

If= (NXQX(j/S) xn X 

?^^SxtT-^$ii.^ K,Visscher. 6. J. Brakenho 50 

ff & T. 0. Visser. (1994), Fluorescense satuation in 
confocal microscopy , Journal of Microscopy, Vol. 
175, Pt.2. pp. 162-165 ^^m) o 

[0 0 9 8] ^Pti\zmM^f\^hmm%(D^m 

I i I fs ■•■ (7) 

I f = (NXQX cj/S) X I i {8) 

[0 0 9 9] -Ife-. ^^«imffi4 0 \Z^k'^^'^^^S.<^ 

If = (NXQX a yS) X dm . 

k 

[tn =k i X I i 
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1^^^m.7f^^ 5 1 K) ^ mn^^ 5 1 Jl-^<^ijai|5S^4r 

i^i»i-^o ^v^f^, m}^it^</i-:^^mm^'^x^<D^<;i' 
mx^fh\±. \ o\^'^\^xm.mz^<jv::^^:!^^xj^< 

[0 0 9 5] mi^^m'&my7^^<2^\z.^±x 

m\'^^xhr:'X¥:u\\z.mM^ri.^mi^^<r)^m<of^m 
[0 0 9 6] 8:1::. i^mmmm\zm^^mmk^'^itm 

[0 0 9 7] \z.mM^n^^m.%(Dm.&i}-^h- 

fs/ (I i + ifs) ■•• (6) 
[0 10 0] *fi^ftiJ4W*f|5 5 0 . V^PtWz 

^/^^A3^S4rS6jS*1^tl:ia4 2Xm^^in.tLm^%^ik 

I 0 1 0 1 ] f^. ^l^tDiij^Tf^. ^J|^--(7:>BBft?^g I 
5fflt?5^^<^3ri:*{t (N. Q. Q, S) i^^l/^T. ^ 

^£?tsif ^®)^£*^^ta^f^^4 2T^jitet^BB,it^-^5s 

^gSfflm <h ^8(1^1-6. ^LT. (8) ^t^J|?Lfc 

k i ) (8 a) 
■■■ (8b) 
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[0 10 2] i^'mmmm^^m%m%^'^%m. 

'^^^e ^ ffl 1/ ^ fc^*!^Si?:>»i^«^ o t ^ -c Sft 0^ i- 
[0103] \ ■I^TSiij/ <3^i|;tf^::^^ ^V'jltt^ri- 
(o^^^^m (2xDxt) i^'z fifo 

(2 XDX t) '^2 < 5 ... (9) 

t < 62 X (2 XD) (10) 20 

[01041 i^. mmm<7:)^j^mm & i-^. mmm^n^ \^ 

6 X/ (2 XNA) ■•• (1 1) 

D=k XT/ (eXTcXaXTj) (12) 

a»J (1 9 8 6^) . *^tii)S 4:#R?J . irt 

ftlSg 6 SrZOOnm . /Jt/P^y-e >'^3& k ^rl. 3Bx 10-23 j/k 
h-f^h, :^3t«3SfcoiEStrm . 2nm . 4nm . lOnm. 10 
Onm t::WLr. ^ic\.^i(\.m^-^^m.^^f^V^. 4.6 x1 
0-5. 9.1 xiO'S, 1.8 xlO"*. 4.6 xlO-\ 4.6 xlO 

[0 10 6] li&oX. *!l;^^«3i^5 OillJ:"?. '>^:yt?^ 

1 2;65WH/^xi>5B#rni^s (10) xtx-s^ii^6B*rfl£iT 

[01071 J^A ±£0 J: ^ ^^ffl 5 i ±t' 
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^ ^ * ^ e?!)- ^ ^ ^i- 6 ^ ^ B * ^ -r 

[0 10 8] j^. ^P, \ \ZMM^f\,hm^%^s (7) 

^^mtz-t^^^^^n (10) ^«r«ifci-^^/i-7;^^<Dt 

[0 10 9] «6<D^lfi3f|?ffiJCOL^T|ftP^-t^^. 

[ 0 1 1 0 1 *:^JS?K1Bli. ±iS<^!Bl!ti^U3B4 0ll 

immz.1\Vi^X. Mij^23^t$fctJSTS4 2. ^ii^M^WSlS 5 0 . 
^^^5 1 . '>'^ 6 0. ^^tttlS&6 1 ^ 

^ ^ 6 2. h 9?!^ 6 3 . jfcJlt^Dl^ 

u^'Xe 4;&^iSa^tu6o Ifii. Ciorji^X'f^, ^^10;^=* 

^ 4 (7D llife?©^ io i > T IfePJ t 1/ ^ (7D X 

lO 1 1 1] Ot^^9&-^btht:.^</i':^mt^^ni. 

t'- :r y ^ 6 0 Xi^^^r^mm 2 

fc'-^:=^7^y -y^ 6 0XS*rUfc«l;!)^7^^Sfrje3fe»±. 

6 2H. ^1^ty§§6 1 (TlJ^iJ^T-'--:^^^: 

{0 1 I 2] hHl^e 3il. r'n' u^v^oi^. u-^r ^ 
6 2xli:£^ir7t^M*^e>m:estLfcH#ffliwpsfffty- 

^- bm^f-e 3 tLx:^-^W:'^-^immit5L^^^ 
mmLxh^^\ 

[0 113] :^mMmmi:i^^m9.wf^m^^mmmm 

[0 1 14] ifilliD^^fe^felH^i-e^^^i-^^^BOt:"- 
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S/N= ( I s / I n ) exp (- ( 
T-^^tL5. Is / In =0.1 . rs = 

10ns. Tn =1n5 t^2. 6ns "CSNttfll^Jl 

[0 115] m-ox. t^mi ot^^^^/u^mm^t}^^ 
[0 116] Ml::. :^mmi^mim^fe^m^ftfw:^m 

[0 117] <2fctw. mTiDiiiEjgffiicov'^TIftp^i-^o 

[01181 :^mmmm<omfi^xn^ ^ i commi^m^ 
a^4 2. {mammmnso. ^tk^si. ^jf^f i^csfces 

M^tLS4ftf^^^^i-r^«fe(^3feil7 0, ^J|s|-i®±i7:) 40 
?SiKL^#t^i^?ici>{^iS4Riif^ig^7 2. 7 3;i^>Sa$;n. 
m ^ K^ibmiR^ti. «?fet'-A>^7^y 5.^:ii5ffli>e>tt 



»llfl¥9-4 3 14 7 

/ IS - l/^rn ) t } -- (IS) 
[ 0 1 1 9 ] ^jg 1 0 btltzWlBt^a. ^-^ 

:?^>^Xll, v'-r s/^!5' 1 2v NDT'^'/KS? 1 3. 7'^ 
-/V-KL^^^Xl 4. aSe:7^'/Ui? 1 5. nWytyT^'^< 

iK-^^/P^ 3 1 . 17. ^XXfy' ^ /i-^ e 4 

^mmi^x. «^«im^4 ox-«^^^^^r:^5 1 \zm 

[0 12 0] -:^r, m'^^M? Oi-t. m^^-^. ^-^^ 

fl> »<mm»f^a?7 iSrftftL. ^fe^J-ftlR-^l 7XR 

*f-^^. ^i|^l^VX3 0 i:P^lt5ly'^'/^^ 3 1 i^SigL 
X. KJH41«®±tc:RS**$:a6o ^i¥yt^^i¥t^7 1 

5c l*ft^56^K*^i^Dii;:RS|t^*T.^^, ^cr)igJW$ix 
^4^S*>?3^^Lfc*7feBt?D^i'^*3fe1^tt}a5 4 OX-S^ 

commt^i^istir^^tib^-x^^, wh. '^yt^^iD^ 

[0121] j^. fllf^^*l*f^a^ 7 1 Ufc^t^l* 

mmF\m^mm7 2^zmmi-^c m^Fimp^^m.7 2\z 

m7 2nzti^m^M-r. tso-c. mmpim^^stm7 2 

^i^yt^mM^i 7 7^-*h(Dmri^<r)±^^^m,mL. mm 
Riif^^»7 2xmL^ti^^t^m^i 7mmxRin^ 

i^^X^^^ti^n4 0\z\^f}^omi¥^(Dmtimis:mi!bX(}^ 
/£V\ faH^^c. I^lipl-l .75Ta?i-tiMMRilf^^«S 7 3 7&^ 
^ttib;h.. ^^sf i;iSig0j|d:3fs|.T-*5^*'S^t::(i. U.m\z 

mp^m^mm7 3\zmmv^u^ti^c m-^x. 
^iSiguT. m^mmpimm7 3XK^]^. 

4 oi,z\^^^^m&ytnm^x{\^f-£\^\ M^miti^xm^ 

1 o\B\Kmx\t.i o''^{zm^L. ^-m^m-^o 

mP^MX^A^^B 9 . 99% (KW^O. 01%) ttt 
[0 1 2 2] -i^fe^s^^fRi6F^ilM7 2, 7 311.^1 

5 (a) iZTsk-txo^z. ^<ommizmm^mi^mm^^ 
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L^U. 1115 (c) \z.7T^ir^o\^. ¥\W\m'}^hm 

[0123] Kf::. 6 4(1. 
tix'^^^\^U4o\z^f}^bm^%. ^^^n^p^xxK 

«$ix^!tou->-:?C3 O tWL^y^/\^^ 3 1 
^ ^g; T (7!) la /cf ^ I \ 

\':im'&^th^i>(Dxt^<^ ^'M.<oim^mm\^xi:.f}^^ 

i:>f£\^\ ^ft. m^^-£. ^<Ji^:^i^-i'lz,X^(Dmi^m^ 
^ -e** UT 2 *^^M)!rje{:i J: 2 ^^mm^i X 6 

[0 12 5] SX±m^L.tlX^\Z^ n$^l^(D'^ynm'S 

(DM^icom^^mm-r^:: tf)^^x^ ^(DX\ m'>^i^<r) 

[0 1 2 6 J *5SP^ii, _tiEll]lft?l^ffit::|5i:^$^x6t<?? 
/t'^;OSiES:h.^ffiMfl. 1^10 (a) ?tei>L (d) t::iE 

I 0 1 2 7] 

$rSEfe i^xm^-^mkt^iv^mmm^mm^^^m^ 
^^(D^mh'^mx'h^. 
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[0 12 9] ^fc. ^i^m^-^yt^iMf}^^-^mt^j:b<Di,z 

[0 13 0] ^7t. m»i&(o^mmx^i,^<D^</\^:^m 
:^'i^<Dmf^^^^mzmki^^^z.kizx^. $¥m'&<o 
Hi-. ^</^:^'^miSt^^^n\ziMmLxmM^'^. y</\^ 

10 13 1] ^fc. ^^^^(D'^^i^m^^m^i-^'^it 

^^^itmihmz^^-^x<Dt^^±\,z^- hs^^saft. 

mm L-T @ W^TDm^^teW^^e. c7:):^3t^iSS?6^t:ii'J^-r ^ 
[0 13 2] ^7t. ]i!)j|e^<!:f^S'Ji::»f^*%^3|sfJ;iH«ft 

^^xm^^(D'^^^m(7::>^i^^mt^it. p:n^<Dm 
yti^w^-h^^'rh'^^(Dti^^mm't^zt\zx^. » 

[0 13 3] ^izn. ^^(^m(Dm'^^^m^<Dft^mh 

mi] mi (Dummmz^^^mmwii^^^w^mm 
m.<^mmmmmx'h^. 

[®3] m2<Dm:mmm\z^^^^^mmii^'^%w^mm 

m^] ^2(r>mmmmz^^mm.^wmmm^wt<r>- 
50 w^j&mxh^. 
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[13 6] m2i<Dmi&mWi^^^^^^^^wtf^ytmw:m.m 

[mil] m5(Dmmrm\z,^^^mmmm'^yt^mm 
[1211 6] ^^(om^mw^^ytmWim<7:>mmmx^ 



mi] 
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i -^m. lo-'-ytm. 1 1 i^^5^^? 1 2-" 

2 1 •■•(i*;^! U i/VX, 2 2 -saw =1^7=^ >^ 

^^ 3 1 '■•BSi!5t:7-<;u>$?, 3 2-*iS)KJR:7^/u^, 3 

3-'^^. 4o-'^ytmm^. 42'"mm^^mu. 5 

Ql-yt^mm. 6 2-T-V 6 
3---y-hg(5^. 6 4-"!J l^^^X 7 0 -Wf^^^t 
8^. 7 I -'m^yt^m^f^. 7-2, 7 3-"f^*4Riif^^ 
7 4'"^7T>f 7 5'--^«ffiS&. A"-(ftW^. 
20 B-'*3fec 
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